Fibronectin- and vitronectin-induced microglial activation and matrix metalloproteinase-9 expression is mediated by integrins alpha5beta1 and alphavbeta5.
Early in the pathogenesis of multiple sclerosis, the blood-brain barrier is compromised, which leads to deposition of the plasma proteins fibronectin and vitronectin in cerebral parenchyma. In light of our previous finding that microglial activation in vitro is strongly promoted by fibronectin and vitronectin, we set out to examine the possibility that modulation of microglial activation by fibronectin or vitronectin is an important regulatory mechanism in vivo. In an experimental autoimmune encephalomyelitis mouse model of demyelination, total brain levels of fibronectin and vitronectin were strongly increased and there was a close relationship between fibronectin and vitronectin deposition, microglial activation, and microglial expression of matrix metalloproteinase-9. In murine cell culture, flow cytometry for MHC class I and gelatin zymography revealed that microglial activation and expression of pro-matrix metalloproteinase-9 were significantly increased by fibronectin and vitronectin. Function-blocking studies showed that the influence of fibronectin and vitronectin was mediated by the alpha(5)beta(1) and alpha(v)beta(5) integrins, respectively. Taken together, this work suggests that fibronectin and vitronectin deposition during demyelinating disease is an important influence on microglial activation state. Furthermore, it provides the first evidence that the alpha(5)beta(1) and alpha(v)beta(5) integrins are important mediators of microglial activation.